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Abstract of JP20001 64800 

PROBLEM TO BE SOLVED: To enable an IGBT module to be 
lessened in area in a lateral direction and reduced in size, 
where heat released from the module is dissipated through 
the intermediary of a heat-radiating board and an IGBT 
element, and a diode element are connected and housed 
together in a case. SOLUTION: An IGBT element 28 is 
mounted on a heat-dissipating plate 26 making its collector 
electrode 32 form surface bear against the plate 26, an inter- 
element connecting conductor 35 is jointed to an emitter 
electrode 30 forming surface with conductive resin 36, the 
anode electrode 33 forming the surface of a diode element 29 
is jointed thereon with conductive resin 36, and the IGBT 
element 28 and the diode element 29 are laminated in the 
longitudinal direction and connected. 
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[*ft#iJi#©l6B] 
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5 m&X 1 ^a-;w 
[iff** 4] Xtt*24fc<D*«£ttMMK-CMU X 
?IBS«^S4r bT**3ftfcX 1 ©*#te*T:fc£ 
CP* 2 ©iMW*!*? *±B 2 #©»mft;Rf5&8t©IH t=E 
U ^»mttS{^«C <t D ±B» 1 *<k X 2 ©**{£ 
SR^ffc, »|Rir«*rat««£E-r63 4:*i|«Ki:f 
« 3 fl8tt©4Mfttt % 5> a 

5 ] * 2 ©4M»<*ft?&X 1 ©^^M*:*?© 

m±mm^mm{,tzz tz&mtrzmmm 1 ~4©v% 

[St** 6] l|l©aMM«?i:J«2©2MW«|t^fc 
# P3 IMM© iNWfrX^t * * i ft »« f S 
5 §a«©*#«:^ 5> i -;i/ 0 

[11**7] XlfciV^O^MWfcX^tf. 

. [if**8] »l*J:r«B2©J|MW*:3R^*« % 

m$m 6 i3«©^^^^i-;u„ 

[St** 9] *10*»fl*f4<IQBT*?f* 
9, » 2 ©**f^^#^-f*--FX : p-e 
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[0 0 0 2] 

[ft*©&«] O^W*a>^-?(f0SMI^ 
BCffiffl$jx*i|i»(*:*S?a-;HCtt, MO S F E T(M 
etal Oxide Semiconductor Field Effect Transistor) 
*?ft«»ll»«l/&MOSFET*ya-^ *T-f* 
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BTOnsulated Gate Bipolar Transistor^^pfc^-f 
*- F X^ i: £ * ft ^ftffl&flJStt IfcIGBTt^a 

*#ftI?t-feSIGBT 
X^fc^-f FX?fc#«ftffltt*Jfc««5;Sftfc I G 

5. «*®IGBT€J?a-/bi:UT, 09*. BE. Tamb 
a, M. Sasaki, S. Sekine,Y. Sonobe, K. Suzuki, K. Y 
amada, B. Saito, T. Terasaki, 0. Suzuki, T. Shigem 
ura£>§, hJV : " A Novel Low-Cost and High-Eel 
10 iability IGBT Module for General Use", : Eur 

opean Conference on Power Electronics and Applicat 
ions 1997, IBffi^m : Trondheim£I3«£ftfc&©#;& 
d©t£3fe&flfc&»£&.S I GBTt^a- JMDWMt 
X?»*«t"fri:bfc™ia*ia8K: % ^s>A-;i/rt«© 
I GB TffS^t^*- PJR'-?©a»*4uC»i: bfe»f®ia 

[0 0 0 3] 18 8**0*181 9fc*WC, 1 tt0S2.«Si3F 

20 2 a(if6IS»te2©M®K:5S?)^c,ft& 

Wtt*— 3*J:V4ttlBIMMR2±©A«^^- 
> 2 a±lCg^$n&*«ftf!S?i: bT© IGBTi? 
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?zmm, 8tt^f*— FX^c-^osfcjgjsssft 
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30 ai^^^^IHtS^J:^— bfiatat«Tf, -^ft^ 
tiOSItCtS/^-> 10a, 11 a^iV 12 a* 5 
SSt)M{t6.ftTV^a. 13a v 13b, 1 3 ett 

■ eare**™^-*'*, 14, l 5*iiFi 6tt^ft 

;i/3U^^«fii43«ttP ; E^a— fl^jr— F«ffi, 17B:« 

[0004] iatc^-r«fc?£s 2 ttmrnte 1 ± 

40 ^->2a±tliIGBT^?3Wt-H*?4t 
tW&^fott-CttA/fcCi-Oa^SftTV**. IGBT 
|g?3©*®©^2. y*«B5fc^-f *-F*?4©« 
107^- FSB 8 fcttTVl/^y-f-V' 1 3 afjgi# 
ft, $6Cx? y^iMltlKl 0±©®gg/t*— > 1 0 
afcS8M*ftTV>3. IGBT*?3i:^*- 
FX? 4 h tfjg^S ft 2 ±©«Sf 2 

i 7 1 3bCi!?}gM^ftSCi:(zj;ti N IG 
50 B©*.V— FaffiSfc^fefcai/^^itHiaHRl 1 ±© 
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WM^*-> 1 1 &b.W6mzti*. d©«^ £©* 
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0B&EI&B1 OK^r. HC^T, 1 9 ttlEfiMI I G 
BTti'a-iK 2 0tttIIIGBTti'a-;K 2 

H±ifiS£SSl©iES»^ 2 2 ttfcfcW*©**!^ 2 3 
4fcfcUfflfc*5{*5, IE«BfiSI GBT^^iHV 

0©a*y*iS^ N 2 5&IE1HMI OBTtya- ;H 
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[0 0 0 7] 
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IQBT*?3fc^-f*-HJR?4i:tts ■WfcfifWB^ 

±fci»ra2*tfbT*tti«cis«£*i*. 
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ttR#|W*?K -tnCJ:*) IGBTtya-WMft 

[0 0 0 8] £©$g(JI§ttv ±g3©«fc-5&H&J&&S?$Sr 
*fc©Cj«3ft&fe©"e*oT, «»©**#*?*« 
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rs^fciW^rs. 
[0 0 0 9] 

lB*©****^*— /Ht% — ^©fflMSfliWLtfcJS 

m^nfc^ i ©^sm**?^ » 2 <D¥HMm? tmm 

91 2 ©*«{**?£ **?HWBtt»fr LTiBt^lRl C 

10 [0 0 10] *&£©»WC«toSW^2ia«©i|M* 
#€S;a-*tj:, SfslcII 1 E:fcV^ 
HSSBSSWfc i: * #Sffi«l§ b fc £ © T- 5 o 
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2©*#K** : ?**l©*»»*?©tfLi:««CE«b 
fcfe©T-$.5o 

[0 0 14] *&d©IBlBK:«*)S»*K6B3«©** 
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[0 0 15] *fe^©^WC^SIt^7f3«©^ 
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[0 0 17] Sfed©^H^{C^fc5lf*a9f3®©*» 
flt^S^jL— ;WBU SI*3Il~5©t^-r4^* i ^45V^T^ 91 
1 ©###:^?*s i Q B TSSt?T*& >) s 91 2 ©*#^Sf5 
?^-f ^ - P *^T- & 4> © T- S . 
[0 0 18] 

■BI2tti©fS?B©Slli©J^»lCJ:* I GBT^i- 

50 ^©^jS^^-r*©^, 0Ui¥H®x ^2{i^©as^- 
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©El^S:«B&-r5. HC#V^ 2 6fcfc0!lx.fce$!l^©£ 

SI&ft&SL 2 7a 2 7 ©Mffl£Sl t) tttt & 

> 2 7 a±C»&3ftfc» 1 tt© I G 

BTfST, 2 9ttl GBT^?2 8 ©±Jf 

3 1 aiGBTt?2 8©— *©BH^*Hfc^5 v 

tmMZi&vy-ywm, 3 2ttiGBW2 8©ft 

-K*?2 9 ©-^OiBCJ^fiRSnfcr > — 3 

4 tt^W Fffr? 2 9©^^©®©^:®^^^^^*^ 
*V-F««"C*4. 3 5ttIGBT*?2 8fc 

l«**HflS8R*«U 3 6.ttIOBT*?2B«Wy 
-f *-KJK?2 9 fcSfl^K^^S 5££&£-rS# 
mffiifflg, 37, 3 SHXZ^3 9fcfc, S1S2 6±CSe 

a, 3 8 9 a#5S*HtttkftT^3o 

4 0, 4 1*3^1^4 2&ffi*rt*££T;i'^ 1 7'f 
5. 

[0 0 19] EC^1-«t-5l-. f6^«S2 7 (£g$fc*£ 2 
6±£&A,*£C.fc!)Jgllr;*nT:fc!), «61WS2 7±0 
m«i^*->2 7 a±CttIGBT«?2 8©3l^* 
Gm3 2W*l$M%tt/o1*te.&*)%t&Zft'C^2>c IGB 
T^?2 8SIB©^5. v#nM3 OiiM^TSigWt&foZ 
5, S6C*?MlMMW*3 5i:^*- Y*^2 9© 
TV — FS« 3 3 k##««5lSr8I 35Cit) jgnr^n, 
£*U:J:»K IGBT«?2 8t^*-l f *?2 9i: 
tt*?M8*M*tt3 5*^b"C«t&lRlC«l»*nTate- 
SnW5. *fcx5^ta30tt7M7'ft40 
tJ:»)i^^^it>«*^3 7±©«ffi>t* — >3 7 aC 
SBKStlTV**. *£, y-ft-l'*?2 9±ai:IG 
BT|&?2 8«&£ftfc*®i*«2 7±©ft«B^*- 
>2 7ai:3l^**S&»£3 8±©ll^->3 8 
ai:4 s T;i/5. 1 7'f V4 1 C <fc *)t&Wt£tlZ Z- £ !K 
IGBT^?2 %mm<Dti\/>?#W&$ 2 £¥ 

3 8±©«I^* — > 3 8 at#8c^£*t6o 

[0O2 0]c©sc, :©»^-^ i 
gbt^?2 8i:y-f^— h*^?2 9^ j en j en4f®-r 

-OWL, IGBT%?2S(Dx.Xy*mM3 0£y-(* 
_PSI?2 9©Ty — PSBI3 StSttiaS-eTP*?' 
2 8, 2 9&SIU IGBTg?2 8J:^t-^ 
^2 9i:SaUfe5»U f £t>t., IGBTf?2 8©xi 
y.*«ffi3 0 W^-^?2 9ffl7^-Kti3 3 
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ilSRimffiCx niGBT«?2 8©3l/**li3 
2 ii^'f K^^-2 9©*V-K1S3 4i:£|5]mtfir 

ifcIGBTi?2 85*>^7tl>£:«)©^-Ma 
£$OT-r5fc»K:, IGBTf?2 8®^-MI3 1 
{i^-hE^*K3 9±©««8^^-> 3 9 aC7;K 
<7i'-\'4 2C<fc5igifi£ft&o ££>C~©«£#tJ5B;£ix 

10 g^->3 7a, 3 8a, 3 9a«il^f»- 

[0021] z.vmmvi&Wi-z&n *- 1*** 2 9 * 
i gbt^? 2 8 ©iitii bTgae Ife^fcCi 

f, N ^^j.— ;i/©B5** E t^©t)©J:D*Rl"&^'-f^— F 

f?2 9 cd®««-« «•/]>* < £ 6 s 'hmih&mmftfcfe 

Mi-** IGBT*?2 8©x5?»*«l3 0k ; 

#-i*-Ym : ?2 9©ry-Kmag3 3 a^tt^tv* 

3 6 t*?H«iift 3 5 tliCfcC 
«fc>K IGBTl?2 8i:^*-b-l?2 9i:W 

20 mmmm&s 5*^i/t«i*nT«^s*ii. -©* 
t)©t-, gia®^M*b, gE-&b£^2o©gp:&£}gs 
saraMEOHSfcn*. ^©fc«>, igbt*?2 8©i 

?'^tffi30t^*-b-l?2 9©7y-FSI3 
3 fc©«»tt»tt«u ■nMt©'J**v>y;i/5»7-f 
tl3aCJ;59-ft#>T-f>^T-$-5fei s , IS« 
©*&tt*?iaaBl(l»»3 5K:J:!)»«E*^ 

30 *J:tFIGBT*?2 8*^-bTJWIMR2 6Kie#-r* 
di:#T-&i>. *fcC©HiS©^T-B:I GBT^?2 
8 ©SLtwatK:^ *— 2 9 £EB bfcfcfe, ^ 
-ft-b'f?2 9i'^?^^ft3 5*ilFI GB 
TH?2 8 fcfl- bfciHKtfR 2 6 -^©iMs^ES***! < T & 
i>fc©, «ta£R#/h*<-C»^ y-f*-P*?2 9© 

#S]£tg#iSLt-rs. 

[0 0 2 2] *fc, iimiGBT|g?2 8©**^ * 
— KJ*?2 9{Zit^«J'fW©^SA s ^tV>'fe©'r-fe?) 
I GB T^f 2 8 2 6 ±t«gfflS 2 7 S; 

40 ^btJSttb, *©±*C^*- K*^2 9£SS^fB 

«*WIB3 6tt«E»b<fcVifc«>^ WilJIGBT$?2 

8 ax. * 3 o h&^w&mm* 3 5 t<&^-r 

i,^, I GBT^2 8SI©x? -y^ti3 OS*© 
-b«@3 5-i:*< IGBTi?2 8 tm 

^■rsmmmm s^ftft^-cs*. -©#t, igbt 

JU?2 843«tlF^^— HIH?2 9©*®{c^fig^ixfc 
50 ffiS©WS©^£, iiiittJ4-<S»K:*^IBaBtt»»3 
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5 ;U©H4Xg*»^SKl«tS. 
[0 0 2 3] &4b\ *?H»M*ft3 5 fc£3MH^ffli£ 
V>fc©#Mi;b<> Sl©ffe, ^EVr^i^ •ffeO^JST- 
%,m<> *U^3 S >©»*» IGBT^?2 8*J:lF^ 
W K*? 2 9 ©tt&T-fc £IME3ftffiftfts 

[0 0 2 4] £fc, I GBT^?2 8*^^*- F 
S!S? 2 9 £*?N&iM*tt3 5 £®&Mi*. *«£W1!B 
3 6 01*1^ ttA/«*« 
l^T I GBT^f 2 8 0x5 '^iS3 0 t&?mf£M 

[0 0 2 5] ^ffiCD^ffi 2 . ftC, ;i©$&0J3©*Jg©jT2 
<g2£<J;5 I GBT^a- MZ-o^-zmM-r&o 0 3 
tt, C 2 C J: « IGBTt^a-;!' 

©SjS^^^aBt**.?). y 9<Dmm 
Kss? 2 9 ©&&, mmjm 1 * s v^a^e* 

I GBT^?2 8#2<IC*fLT^>r;fr— 
Fig? 2 93^ HIT- fc&V 5. £©^S£©ff^ 

T*tt, IGBT^f 2 8S21C»l/T^t-h'i? 
2 9£ lfSIESbfc <&©£/?; bfc. HtC7jrr<fc-5 

1 ©i|ii#«?t tt© I GB Tfg?2 8 a s 28b> 

2 8 c, 2 8d£4<li:82©*3W*:3R?fcbT©^-r 
^-«?2 9a, 29b£2{Bflit£, 21CIGBT 
Sf28a, 28b ($.-5Vn«: 2 8 c N 28d)£DZiU 
^^1S32 JfcfiK® fcfcttf&& 2 6 ±(c«iKaKK 2 7 

b-ci§«£ft> ^^m®3 ojKmB±tc^^^ 

$«3 5a ($>£>V\fct3 5 b) ^gh^Jfu £e>£^© 
±Wt-b'*f2 9a ($>5V>(±2 9b) 
f»g^3«£3 5a (aj>£W±3 5b) ffl±IC7> — K 
mffi3 3#^l§r£*xTiae;*ixT, 0^bftV^<fc|*)£ 

[0 0 2 6] IOSKv I GBTJS? 2 8 a, 28b 
($5^li2 8Cs 2 8d) t.y<{ *— K*?2 9 a 
(**V>tt2 9 b) £ttamHStMtt3 5 a (fc^ 

So Sfex? y *«13 0»±T;i/5 T 7-l'-V4 0CJ;Dx 
5 y4"t>Jt£K3 7±®ii/^->3 7 aCiSSti 
TVM>. *7c, ^*-F*f29a ($>S^{±2 9 
b) ±®#, IGBT^f2 8a, 2 8b 
8 c, 2 8d) Jlfe^SllS 2 7 ±©SS;^ 

->2 7 a*5«fctF:3l' 3 8±©«H.^*- 
>3 8 aC^tv-etlT'^^y-f -V4 1 a, 41bCi!) 
^^tiSCii^J: t)> IGBT^?28a, 28b 

(fe5VMi2 8c, 2 8d) SI®3l/^^li3 2 t 
^-f/t-«?2 9a (&SVM£2 9b) ±fflffl*V- 

i»««3 4fc$6fc3i/^^if«ys«3 8±<Dmm^* 
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->3 8 afctfgSfcSftS. 

[0 0 2 7] £©|IW©flaBfc:*^TtN y^it— Yfk 
f29a (fc:i>Ui±29b) 5IGBT^?2 8a, 2 

8b (feSV>S2 8c, 2 8d) ©±Jf£«Jf bTUfi 

B&^-f ^-K*^2 9 a, 2 9 b©®*#>* J*/Jn£ < & 

9a (feSVMi2 9b) #»ffB#C#*!rt-S!lfcBU 
MSSM*ft3 5a (<&3VM£3 5b) iSi^IGBT^ 
10 X28a< 28b (&5V^£2 8c, 28d) S^bT 

[0028] mmvftmz. z.<D&m<o9&s0B 

<S3£«fc3 I GBT^a- JUlC-D^Tm.®? ?> <, 04 
*SJ:t5ia5{i-<Z)^©IUE©^3{cJ:?> I GBTt 
^CD^jg^T^-TfeCDT-v H4{i^PB^ 0 5fcfc-€- 
©Sfr##r®EIT-;lD£>. ESCtjVT tH^M2 6±iz 

mmmm 27^ btjss^nfci 1 <D*m*m* t. b 

T©I GBTSf2 8 e©x>9^1i3 0BJ&®±£ 

«?M»a»»3 5 e*s»*ns t* ztm^mmmm 

20 #3 5 cCD±{C^2(D*^$:^tb-c:OI GBTS? 
2 8f ©^3. y*S®3 O^fifcStfg&A^tvrv^o -r 
ftt>*»2i©IGBT^x2 8e, 2 8ftt9R?NN8ft 
^4fc3 5 c^lt^ncx^ <y^«IS3 0Jf£j&® 
<fc -5 tC^|pI(cSS$nTS^nT ^ S. 
I^I«K:af^«e2 6±tCiS&^:K«2 7fe^bt«« 
$^fc»lCD^#:^i:bT©^'f^-K^2 9 c 
(DTJ — YW&Z 3JfcE£®±£, J62©*iW**?4:U 
T<Dyj 2 gdCD^y— K«®3 3JfcJ&®# 

3S?liag8^aW*:3 5 cS^LTg^nts Z.tit><D* 

30 3£#3S^2 8e, 2 8 f\ 2 9 c, 2 9d{£E^b>&Vv 

[00 2 9] 2{@©I GBT3fS?2 8 e, 28f^?lfll 
±43J;IF2<1©^^— b*^2 9 c, 2 9d|II±£jg 
^ b"^ S9R-?Nftlft*{t 3 5 c fcfc, $t,Cx?-^cf> 
S&MS3 7±©mfil^^^ — >3 7 a^ZgEi^$^^^TV^i> <> 
SfcIGBT$?2 8f<DZiU#*mM3 2WtJ$Miiy 
h*^2 9d©*V-h'Sffi3 4MIii7;K 
9-ft41 cCit)iSl§^»S2 7©«@/^->2 7 a 

40 ->3 8a^iA?ilt^5. -eii-etl® IGBTf 
?28e, 2 8f©^-b««l3 1{4^-Mf>4 2a 
tmU4 2bt«tD^-Ma^*«3 9±©m8B^*- 
> 3 9 atc^^ixTV>So 

[0 0 3 0] C©HJ6©JBfl§t-t±, 2<1©IGBT^? 
28e> 2 8 f ^IU±*5«ky t 2ffi©^^--K^2 

9 c, 29 d'Pa±«3K?niftn«»3 s *^bT«*ia 

{c*JlbT^bfcci:K:«t »), ^r^i-;!/©®** 5 ^ 

4*±iO*?2 8 f (&3V%tt2 9 d) ifiSmm^ft 
50 Sftf St?®S!Sl^3 5c*«ttTFJg©*?2 
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8e (fc*^tt2 9c) *4M/tfit*fc«2 fetce*"*-* 
ZtifiT-gho aaWHC«ll*nfcIOBT*? 
2 8e, 2 8ft?i:^^-^? 2 9^ 29di: 
"CHlJ&Si'lSIIIi&CfcV^ ±S©3R^2 8 f , 2 9 d 
gP^i:TlOf?2 8e, 2 9 cW^iiTJ**©*^* 

^#«£bT««ttffl*v^s>3.--;i' 

[0 0 3 1] Hffi©^S84. dffl$8SB©*«fflJfc 

ttC©#g^©fSKE©BJB4fcJ:5IGBT^i-.n'© 10 
#fj££^fB?rBEIT-£&o £©^ffi©ff#KT-fci:, IHUM 
t^a-;i/4 3 a kft««*S?a-^4 3 b i:£-o© 
ffi#4 8 rtCJRttbfc— *ffi© J ES^a.-;Hc:-3V'»T7P 

•UT»«*ftfciEa«*y3..-;i/4 3 affl©^ 1 ©** 
ftI?J:bt©IGBT^?2 8 g©^5. y*M3 0 

9 e©7V — >*S®3 3flM®©±fc, CE«i 
«ffifcft4*?IBSBtti»»3 5d4*»&**t*. £©* 
^IfflSiMM* 3 5 d ttiESfll ^a-^4 3a®xv? 20 
^mS3 0 tftffiiM^^i— ^4 3b<D-3V?#mM3 

« . * 6 c ihssimw* 3 5d©±c tt mmm* V a. 

-;i/4 3bffl(5i2 ©**#&? k. Ut©IGBTif 
■2 8h*J;0!^*-l , *?2 9f#, 
^1SI3 2MIi:*V-Pt®3 4Bfi£S£3S^H8c 

ti*-flKSW>*5>3.— M** y n V^Wfe £©«Mli 4 9 

■e»jt?ftrs»;4 8p3CJR*flSftTv»s. 

iEa« J Eya-^4 3a©3l/i'*i^ 4 6 tt*«M 30 
€i?a-Jb43b©xv^«fCfet)> 4 7 HOE8M ' 

3 1 tC^tl^tVT;V5. 1 7'f ^4 2 cSitfyr 
£3 9 fctf bT8*S*l4*S>*— -'»'®# , -~ h4g?T-fe 
S. 

[0 0 3 2] £©*»©#»■***> TICIGBTS? 
2 8 gjSit^f *- 1**? 2 9 e h±«© I GB T* 
? 2 8 i W K*?2 9 f fcS, cnS;y*^ 

m (±ffilS) *fl<i^C«|l/-C«^tiii:Ci 40 
!), jE««*J:t«iaflJ : ES'a--n'4 3 a, 4 3 b©- 

^fcjtttbT^A-^©®******^*^ 3b 

*«C/>ffi'fb*Hia3t"CS*. *fc±Jl©fK?2 8h (fe 
*V^tt2 9f) tflM^fifCISMk-rStftttN 
#3 5di3«tU ? TJl©^?2 8g (&2>^fct2 9e)$ 

[0033] mmvi&ms . £©»!«©£»©*& 

^5C<t5IGBT^^i-;i/COV^Tl5iW-r5o 07 
tt £©»«©**©»■ 5 fc** I GBTtfa-W 50 
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O^U^^i«tSSlMi![»S!5 0a. 5 0b 
T-filfiKbfc^^^^ T"©^^^^--^*^" 0 
£7jVr«fc-5^ 0*2t!t©^*6J&SJH!MR5 
0 a, 5 0bU««U *?IHtt«3M*i:bT©*S>i 
-;nv^iffi5 l&tf-bt, !Hl ©¥##&? £b 
TClGBTif 2 8 eib'ilf^*- F*?2 9 c 
£:, f2(D*9#«?J:Ut©IGBTIf 28f £<fc 
tf^f F|fr?2 9 dfc&, 3i5^^S1S30^fig® 

xxxft; - b*«a 3 3 ff^Htf-en-etL^rsj-r s «fc a 

C a» b, ±13 2 *fc©St£M& 5 0a, 5 0 b ©f»ClB b 
T, jRSftffi 50a, 50btcit) ±i3*Jl£ftfe^ : P 2 
8e, 28f, 29c, 29d£j?ff-r3o ^©ifcfJMS 
50 a, 5 ObtcfcSWEfci:, EE«fli#;i'b5 2WBV"» 
£>ft, fi5$MR5 0a, 5 0 b%mfe?2>£&^ 
*UDST?2 8e, 2 8f, 2 9c, 2 9 d £;fi$$Mg 5 0 
a, 5 0b ^.tVtyaHl/i^f 
^m8l5 1 fc©IH©«SlW&»#4:»W&»&fcE*fc 

8e, 28f©4*-b«8S3 1 fcfc^- > 4 2 a 

[0 0 3 4] z©5QS©JKJBTf tt±ia*afi©^»3 4:H 
2IfflIGBT^f28e > 2 8f*?H±*J: 

ot2«©^*- HfR?2 9 c, 2 9dm±*m?mm 

#lRlC*JibTjg-&bfe-i:^it), ^^i-;u©B* 

t, *fc±jB©*?2 8 f , 2 9 d-e«dt*n*ia»fc 

T«©^?2 8e, 2 9 cT*«5K$n5iaE&t^Sm© 

mni3ifi*3-£**)> «ftt*»S5jebT««tt©*v^^ 

i_;i/i($^e,nS. 8$fc«5 0a, 5 0b£2 

ttf^T0?S?2 8e, 2 8f, 2 9c, 29dtf 
^ft^ft©-;£©S£;ffif!MK5 0 a, 50b£JgbTV 

[0 0 3 5] *ya-JH?'^«i5 1i:S{? 

2 8e, 2 8f, 2 9 c, 2 9 d fc©«£-CflE8Wj**l 
fflbt^t), tt^^.««tt»J»&£©7n-fe;**«* 

[0 0 3 6] d©!Ufi©i&Jnrt?tt* SR^Z 8 e, 

28f, 29c, 2 9di:MS5 0a, 50bi:©Jg 
MfemfefiWfeff^t-^bfc* 5 , 0 a, 5 0 b 

ti?2 8e> 2 8f, 2 9 c, 2 9 d i:©g^4Sti^ 

T, fSz.-frx-Z v*mm5 1 i:fit?2 8 e, 2 8 
f, 2 9 c, 2 9 d©S^B©**E»bT4>A<» * 
S> a-M4#gi C £ „ 
[00 3 7] 

•[»!«©»*] w±©«tac, CO»WC*b5»«a 
lSBffi©^*^*^- 3 -— ^tt, — 75'©Bi) s ifi^!tE±t:}f 
tSfi&i 1 ©*#fr^? B 2 ©aMI»*?.i:»l» 
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[0 0 3 8] *feiCDf5B8Cfft)*il*B2 8B«©*# 
#^a-;i/«U f«aiC^-C, *MKttK?i:*? 

* s? a — ^©ffi&ig iitic^s. 

[0 0 3 9] 3 E*©*# 

fl:*5>a-;i/tt. MSIR 1 C#Vvr % & 1 © 

5. 

[0 0 4 0] ifcCC^ceRfoSat^^IBtt©** 

U fS??ia^^£^bT*Jg£ftfc 
S£ 1 ©JMffltjH^* J:W« 2 ©#«ffciii? £±13 2 *fc© 

i&zxrmzcD^mfcm?*. «ia-r**i*cjME-r* 
^an4tg©^<a*wfc'J^b* s {£3t^nfc^ 

[0 0 4 1] $&C©#BWC^t)Slt*^5f3ie©^# 
f**5>a.— Mk, |»3dWl~4©VvrivfrK:*Vvt, « 
2 ©^gtefg^ 1 ©*»flsj|t : ?©itt±««fcE« b 

[0 0 4 2] *fcC©«WC^t>5iS*JS6gB«©^ 

2 ©*«K**? U«»©iMIM**?"« * *fc 

» % *|i^^3?i-;i/©B*;^iWH:-TJS* /.bants* 

HUB*"*?**. 

[ 0 0 4 3 ] ■ * fc d ©fMBfcfll t> * swas 7 ia«©¥& 

#€J>a-*tt, »*JB6K::l3^Tx " Mil * J: tF» 2 © 

$*u iro»©±i3««##ffirs#rac*tjisftfcfc 

K>. « 1 ©*«**&? i:^ 2 ©^#^? t©«^W# 
14*5*9— T-S^ b %>© C *t £ . 
[0 0 4 4] i&coasWCWtoSlMSSSH*©** 
**ya-;Ht. »*«6t*SVNTs »143J:t«S2© 
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i-;b©/^M<fbSJ»*fltit(E3feS5. 

[0 0 4 5] *feC©»IHC«tJSIII«fll9ia«©** 

1 ©^^^f a* i g b t x?-cft & . % 2 ©^^ 

10 [Baiaoffi^KiS] 

[01] z<D^m(Dms&cDmmi 1 gbt^ 

a — ;b©«ji 4 & 2> o 

[02] i©*W©SWS©^ffll I GBT^e^. 

a -;i/©«s * ^-r if® Bl X'feS. 

[03] ^.©^BJ©HJE©JfJtS 2 Ci5IGBT ; Ei' 
a -;i/©«3i * ^"T ¥B 0 T- & 3 . 
[04] d©^©HJS©^8g3t«tS I GBT^y 

i-;b©i?i}g£7jvr¥a0-e & 3 „ 

[05] Cl©^©|^E©f^3{C«tS I GBT€^ 
20 a— ;b©«3g^^-r»f®0T-fe2)o 

[06] Cl©^©|yfi©^4t:«tS I GBT€^ 
a.-;i/©«3t&^-rWf®0T-feS. 
[07] d©S8HJ3©mE©JfcJ85fc:.fc& I GBT^y 
a -;i/©«jg £ TjVT Br ® 0 T- £ . 
[08] ^©1 GBT^a— ^©^S^VT 1 ?® 
0T*$>5o 

[09] ^*©I GBT^&^a— ;i/©^jt&^-r®f® 

[010] I GBT^E^a— J\s&mm2tl&\Blt&&l : & 
30 ^1-[Hl^0'r*2fe5o 

2 6 Stfft«> 28, 28 a~28e, 28g lg 1 © 
*#ft^?tbt©IGBT^ 28f, 2 8h m 
2 09*ittf?tttOlGBTf^ 2 9, 2 9a, 
2 9 b, 2 9d, 29f H 2 ©^M£#f?&?£: UTffl^ 
-f*— 2 9c, 2 9e 1 ©^agfl^? £: b 
T©^-f *— 3 0 si^v^ttSs 3 3 7^ 
— K«S> 35, 35 a~35d m^fflS^***^ 3 

6 mm&mm. 4 8 , 5 0 m**> 50a, 5 0 b 

40 mm&.WC.mWL, 5 1 5&?ra&i^!S#i:bT©^a- 

;n;^^tl> 5 2 
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